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MATERIALS AND METHODS
Preliminary study
In May 2007 in a dairy farm of 77 bovines (42 milking cows),
six cows suffering from infertility ⁄ abortion problems were
tested for the possible infective cause. Serological tests for Q-
fever revealed four out of six cows positive by ELISA and two
positive by the complement ﬁxation test (CFT), with titres of
1 : 64 and 1 : 128.
Following these results, individual samples of serum,
vaginal swabs, faeces and milk were collected from the whole
herd and tested for the presence of Coxiella burnetii.
Study design
A follow-up study was performed on 20 animals (ten positives
and ten negatives), selected on the basis of the results of the
previous testing. Animals were considered to be ‘positive’ if
they gave positive results with at least at two tests, and
‘negative’ if they gave negative results with all the tests
performed. Samples of milk, faeces and vaginal swabs from
the 20 selected animals were collected every 3 months and
tested by real-time PCR. The serological investigation was
performed on all the milking cows. With the aim of monitoring
the natural outbreak extinction, none of the cows were treated
during the study period.
Serology
Serological tests for Q-fever were performed with an ELISA
commercial kit (Checkit Q Fever, IDEXX), containing the strain
Nine Mile adsorbed in phases I and II, and a manual CFT
based on a mix of strains Nine Mile and Henzerling, phase II
(Dade Behring); the cut-off value was set at 1 : 64.
Molecular diagnosis
Coxiella DNA was extracted with a QIAamp DNA mini kit
(QIAGEN SPA, Milan, Italy) and was detected by means of a
commercial kit real-time PCR (ADIAVET COX REALTIME,
22000 Saint Brieuc, France) on a LightCycler 2.0 (Roche
Diagnostic Spa, Monza (MI), Italy). This PCR test enables the
detection of C. burnetii in milk, vaginal swabs, faeces and
tissues (placenta, abortion tissues) of bovines, ovines and
caprines. A control DNA, referred to as ‘internal control’, was
present in each reaction in order to validate each negative
result.
RESULTS
The serological screening of the herd detected
5.2% and 79.2% positive cows by CFT and ELISA,
respectively. The real-time PCR detected Coxiella
DNA in 12.9% of faecal samples, 1.3% of vaginal
swabs, and 14.3% of milk samples (considering
milking cows only). The results of the follow-up
of the 20 selected cows are shown in Table 1.
Observations are still in progress.
DISCUSSION
CFT was conﬁrmed to have low sensitivity [1,2],
but to be speciﬁc and repeatable. The animals
positive in the ﬁrst screening were the only ones
testing positive (albeit not always) in subsequent
samplings, with titres ranging from 1 : 64 to
1 : 128. Furthermore, all these animals were
repeatedly classiﬁed as shedders by PCR.
ELISA is more sensitive, and easier to perform
and standardize. All of the seropositive subjects
but one remained positive during all the study
period, and four negative animals seroconverted.
To deﬁne the status of the outbreak, the ELISA
has limitations; it detects antibodies for a long
time after the contact with Coxiella, and its result
is not related to the shedding.
Sporadically, according to the literature, the
presence of seronegative shedders has been
observed [3]. With real-time PCR, in agreement
with what has been observed by other authors [4],
we found that the more frequent and durable
shedding route was milk, although shedding by
other routes (vaginal mucus, faeces) was also
observed. None of the cows was found to be
positive in all kinds of collected samples. During
the study period, the circulation of Coxiella in the
outbreak was conﬁrmed by the seroconversion of
some negative animals and the detection of new
shedders.
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CONCLUSIONS
For diagnostic purposes, owing to the limited
sensitivity and speciﬁcity of serological tests, the
use of real-time PCR assays is recommended. The
different results provided by faeces, vaginal
mucus and milk require that all of these should
be tested by real-time PCR in order to avoid
misclassiﬁcation of the animals and underestima-
tion of the risk of spread. Moreover, standardized
diagnostic protocols for Coxiella at the animal and
herd levels are needed.
Coxiella is still actively circulating in the herd
9 months after the ﬁrst detection. Monitoring is
still running, with the aim of deﬁning the natural
outbreak extinction. During the study period,
none of the cows were treated. The risk to human
health seems to be low.
The most frequent route of shedding observed
was milk, and it is well known that foodborne
infection has lower efﬁciency in both humans and
animals [5] as compared to other routes. Although
the spread through milk presents a low risk, we
cannot underestimate it, especially in cases of
milk consumption without previous thermal
treatment.
The complex epidemiology and the character-
istics of this agent pose many problems, and in
particular control ⁄ eradication at herd level, that
require appropriate deﬁnition and implementa-
tion of measures in order to reduce the circulation
of the Q-fever agent and the exposure of animals
and humans.
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Table 1. Results of the tests conducted on 20 cows (ten positives and ten negatives) selected after the ﬁrst screening
Sampling date
(day ⁄month ⁄ year)
No. of positives ⁄ total examined
PCR
Complement
ﬁxation test ELISA Milk Faeces Vaginal swabs
Positives Negatives Positives Negatives Positives Negatives Positives Negatives Positives Negatives
1 ⁄ 08 ⁄ 2007 4 ⁄ 10 0 ⁄ 10 10 ⁄ 10 0 ⁄ 10 4 ⁄ 10 0 ⁄ 10 1 ⁄ 10 0 ⁄ 10 0 ⁄ 10 0 ⁄ 10
22 ⁄ 08 ⁄ 2007 3 ⁄ 8 – 7 ⁄ 8 – 6 ⁄ 7 – – – – –
10 ⁄ 10 ⁄ 2007 3 ⁄ 10 0 ⁄ 10 10 ⁄ 10 0 ⁄ 10 5 ⁄ 10 1 ⁄ 10 1 ⁄ 10 1 ⁄ 10 3 ⁄ 10 2 ⁄ 10
23 ⁄ 11 ⁄ 2007 1 ⁄ 10 0 ⁄ 10 10 ⁄ 10 1 ⁄ 10 – – – – – –
7 ⁄ 02 ⁄ 2008 2 ⁄ 10 0 ⁄ 10 9 ⁄ 10 1 ⁄ 10 4 ⁄ 10 0 ⁄ 10 0 ⁄ 10 0 ⁄ 10 1 ⁄ 10 0 ⁄ 10
Natale et al. First report of bovine Q-fever in north-eastern Italy 145
 2009 The Authors
Journal Compilation  2009 European Society of Clinical Microbiology and Infectious Diseases, CMI, 15 (Suppl. 2), 144–145
